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Objective: There are marked inequalities in body mass index (BMI), overweight, and obesity 
across ethnic groups. We sought to examine the extent to which lifestyle factors and 
socioeconomic variables explain the higher BMI in Black women compared to White women 
in the United States. Methods: We used data from the 2010 National Health Interview 
Survey (NHIS) and limited the sample to non-Hispanic Black and non-Hispanic White 
women (n = 9,491). We employed normal regression and compared the association of race 
with BMI before and after adjusting for lifestyle factors (diet, physical activity, smoking, and 
drinking) and socioeconomic variables (education, ratio of income to poverty threshold, 
occupation, and home ownership). Data analysis was performed in 2012. Results: The 
difference between the BMI of Black and White women decreased from 2.91 to 2.17 Kg/m2 
(i.e. a decrease of 27.2%) after adjusting for lifestyle factors and socioeconomic variables. 
Multivariate results also showed that higher consumption of fruit/vegetables and beans, lower 
consumption of red meat and sugar sweetened beverages, physical activity, smoking, regular 
drinking, and higher socioeconomic status were associated with lower BMI. Conclusions: 
Lifestyle factors and socioeconomic variables explain about a quarter of the BMI inequality 
between Black and White women. Thus, interventions that promote healthy eating and 
physical activity among Blacks as well as social policies that ameliorate socioeconomic 
inequalities between races might be able to reduce the current BMI inequality between Black 
and White women. 
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INTRODUCTION 
 Over one-third of the adult population of the United States is obese.1 Obesity is the 
second leading cause of preventable death2 and is linked to increased rates of cardiovascular 
disease,3 diabetes,4 and certain types of cancer.5  Marked inequalities are reported in body mass 
index (BMI), overweight, and obesity across sociodemographic groups.6-8 In particular, the BMI 
of non-Hispanic Black women has been found to be notably higher than that of non-Hispanic 
White women. In 2009-2010, the prevalence of age-adjusted overweight and obesity, i.e. 
BMI>=25 kg/m2, for female adults aged 20 years or older was 82.1% (95% CI: 77.9-85.6%) 
among non-Hispanic Blacks and 59.5% (95% CI: 55.5-63.3%) among non-Hispanic Whites.1 
Similarly, in 2001-2006, the prevalence of central obesity, measured as a waist circumference of 
greater than 35 inches in women, was markedly higher in Non-Hispanic Black than Non-
Hispanic White women (69.8% versus 52.4%).7 Such inequalities are not as notable between 
Non-Hispanic White women and women from other racial/ethnic groups1,7 and do not exist 
between Non-Hispanic Black and White males.1  
 Little is known about the specific etiologic reasons for the BMI difference between non-
Hispanic Black and non-Hispanic White women. Understanding the possible causes of this 
inequality can guide appropriate interventions for reducing obesity and disparities in obesity. 
Several reports have shown that Black women have a lower resting metabolic rate than White 
women,9 but there appears to be limited evidence that lower resting metabolic rate is associated 
with weight gain or can explain any of the observed inequality in BMI.9,10 We know of no 
empirical studies that examine the role of behavioral, social, or environmental factors in 
explaining the BMI difference between non-Hispanic Black and White women. In this article, we 
examine the extent to which BMI differences between non-Hispanic Black and White women 
can be explained cross-sectionally by lifestyle factors such as diet, physical activity (PA), 
smoking, and drinking; and socioeconomic variables such as education, income, occupation, and 
home ownership. Both lifestyle and socioeconomic variables are associated with BMI and 
Black/White race, as described below. 
 The association of dietary intake and BMI and obesity (BMI >= 30) is well-established. 
For example, higher consumption of red meat and lower consumption of fruit and vegetables are 
known to be associated with higher BMI levels.11,12 It has been found that energy intake from 
trans fats is positively associated and consumption of fiber negatively associated with increases 
in central obesity.13  Many studies have shown a relationship between physical activity and BMI 
and obesity. The number of steps per day has been shown to be negatively associated with BMI 
and waist circumference,14 vigorous PA and weight training is associated with a decrease in 
central obesity,13 and any PA in general decreases BMI and lowers the probability of being  
obese.15 Smoking has also been found to be associated with BMI with current smokers having 
lower BMI than never smokers, and former smokers having higher BMI than current smokers 
and never smokers.16 Several studies have shown a negative relationship between alcohol 
consumption and BMI.17-19  The socioeconomic gradient in BMI has been well-documented. 
Individuals with higher levels of education and income are known to have lower BMI in the 
general population6,8,20 and this disparity displays especially among women.21 
 Intakes of vegetables, potassium, calcium, fruits, grain, and milk have been found to be 
lower among non-Hispanic Black women than their white counterparts.22,23   Non-Hispanic 
Black women are reported to be considerably less likely to engage in moderate or vigorous PA7 
and more likely to be inactive.24  However, they have also been found to be less likely than their 
White counterparts to smoke7 or drink alcohol and suffer from alcohol use disorders.25,26 Further, 
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it is well-established that non-Hispanic Blacks have lower levels of education and income and 
are more likely to live in poverty.7,27 
 Given the association of lifestyle and socioeconomic variables with BMI and 
Black/White race, we would expect that the BMI difference between non-Hispanic Black and 
White women to be at least partially explained after adjusting for lifestyle and socioeconomic 
variables. Thus, the aim of this paper was to examine the extent to which this difference is 
explained by lifestyle factors (diet, PA, smoking, and drinking) and socioeconomic variables 
(education, ratio of income to poverty threshold, and occupation) among a nationally 
representative sample in the United States participating in the 2010 National Health Interview 




 We derived data from the 2010 NHIS, which was conducted by the National Center for 
Health Statistics. The NHIS uses a multistage probability sampling design and is representative 
of the civilian non-institutional population of the US.28 The household response rate was 79.5% 
in 2010. All data are based on self-reports, including height and weight information, and 
obtained via in-home interviews. The sample includes a total of 27,157 persons 18 years of age 
and older. The subsample of Black or White non-Hispanic women that we used in the current 
analysis included 11,100 individuals.  
Measurement 
 The outcome was Body Mass Index (BMI) computed as the ratio of self-reported weight 
in kilograms to the square of self-reported height in meters. Race distinguished non-Hispanic 
Blacks from non-Hispanic Whites. 
Lifestyle factors: 
 Dietary Behaviors. Respondents were asked to indicate how often during the past month 
they consumed any of the following food items: fruit, 100% fruit juice, salad, other vegetables, 
beans, whole grain bread, brown rice, red meat, processed meat, fried potatoes, candy, cookies, 
donuts, ice cream, non-diet soda, and fruit drinks. For each respondent, we computed frequency 
of consumption of each food item per week. 
 PA. Respondents were asked how often they performed “light or moderate leisure-time 
physical activities for at least 10 minutes that cause only light sweating or a slight to moderate 
increase in breathing or heart rate” and “vigorous leisure-time physical activities for at least 10 
minutes that cause heavy sweating or large increases in breathing or heart rate”. They were also 
asked “About how long do you do these light or moderate leisure-time physical activities [or 
vigorous physical activities] each time?” From these questions, we computed a variable 
measuring the length of time of moderate or vigorous PA in minutes per week. We note that 
“light or moderate” PA as defined in the NHIS is described as “moderate” by the US Department 
of Health and Human Services29 and we use the word moderate to refer to light or moderate. 
Self-reported moderate and vigorous PA among adults has been previously validated against 
objectively measured (by accelerometer) moderate and vigorous PA.30 Furthermore, there is no 
evidence that the agreement of self-reported and measured PA varies by socioeconomic or 
demographic variables.30,31 
 The survey also included a question about strengthening exercises: “How often do you do 
leisure-time physical activities specifically designed to strengthen your muscles such as lifting 
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weights or doing calisthenics.” From responses to this question, we computed a variable 
indicating frequency of performing strengthening exercises per week. 
 Smoking. Respondents were asked “Have you smoked at least 100 cigarettes in your 
entire life?” Those who replied affirmatively were then asked “Do you now smoke cigarettes 
every day, some days or not at all?” Based on these questions, we defined smoking status as 
having three categories: (1) never smokers consisting of those who have not smoked more than a 
100 cigarettes in their life; (2) former smokers consisting of those who have smoked more than a 
100 cigarettes in their life but do not currently smoke; and (3) current smokers consisting of 
those who have smoked at least 100 cigarettes in their life and currently smoked every day or 
some days. Self-reported smoking status based on surveys of the general population has been 
validated with cotinine and no systematic differentials in underreporting by sociodemographic 
groups have been observed.32,33 The validity of self-reported smoking status appears to be similar 
across racial/ethnic groups when compared with levels of expired carbon monoxide.34  
 Alcohol Consumption. Alcohol consumption was categorized into six groups: (1) Never 
drinker defined by the consumption of less than 12 drinks in lifetime; (2) former drinker defined 
by the consumption of 12 or more drinks in lifetime but none in the past year; (3) current 
infrequent drinker defined by the consumption of 12 or more drinks in lifetime and between one 
to 11 drinks in the past year; (4) current light drinker defined by the consumption of 12 or more 
drinks in lifetime and less than or equal to three drinks per week in the past year; (5) current 
moderate drinker defined by the consumption of 12 or more drinks in lifetime, and greater than 
three drinks and up to 14 drinks per week in the past year among males, or greater than three and 
up to seven drinks per week in the past year among women; (6) current heavy drinker defined by 
12 or more drinks in lifetime, and greater than 14 drinks per week in the past year among males, 
and greater than seven drinks per week in past year among women.  
Socioeconomic variables: 
 Educational attainment was grouped into 0-8, 9-11, 12, 13-15, and >=16 years. Family 
poverty status was measured as the ratio of total family income from all sources before taxes to 
the 2010 poverty threshold.35 Occupation was classified into the following categories: (1) 
professional and managerial occupations; (2) sales/clerical and technical support occupations; (3) 
service; (4) craft and repair; (5) other occupation; (6) unemployed; and (7) not in the labor force.  
Statistical analysis 
 In all analyses, we have taken into account sampling weights, stratification, and primary 
sampling units. Cases with missing values for any of the study variables, except poverty status, 
were excluded from the analysis. Missing values for poverty status (14% in Blacks and 17% in 
Whites) were included as a distinct category. The sample used in all analyses included 9,491 
individuals, 2,188 non-Hispanic Black and 7,303 non-Hispanic White women. 
 In order to examine the extent to which lifestyle and socioeconomic variables explained 
the BMI difference in non-Hispanic Black and White women, we used normal regression and 
first estimated the age-adjusted effect of Black/white race on BMI. We then estimated a second 
model where lifestyle variables were added. Finally, we estimated a third model which included 
both lifestyle and socioeconomic variables. The attenuation of the effect of Black/White race on 
BMI from the first model to the third model gives an indication of the extent to which lifestyle 
factors and socioeconomic variables explain BMI differentials between non-Hispanic Black and 
White women. Because BMI is slightly skewed to the right, we performed additional analyses 
using the logarithmic transformation and found no appreciable difference in the effect of 
covariates on BMI. Stata SE version 12 was used in all analyses.36  
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RESULTS 
 Table 1 provides descriptive statistics for variables used in the analysis. Compared to 
non-Hispanic White women, non-Hispanic Black women were younger and appeared to 
consume less fruit/vegetables, whole grain bread, red meat, and sweets, and more processed 
meat, fried potatoes, and sugar sweetened beverages. Compared to White respondents, Black 
respondents engaged in substantially less moderate/vigorous PA, strengthening exercise, 
smoking, and current drinking. Non-Hispanic Black women had markedly lower socioeconomic 
status than their White counterparts. Similarly, a notably higher percentage of Blacks were 
unemployed and lived in rental housing. 
 
Table 1. Sample characteristics and mean BMI across categories of each covariates 
(n=9491; 2,188 Blacks and 7,303 Whites) 
% in sample or mean (SD)a Covariates 
Blacks Whites 
Mean BMIb p-valuec 
Race    <0.001 
    Black - - 30.02  
    White - - 26.94  
Age    <0.001 
    18-24 15.35 11.28 24.98  
    24-44 38.08 31.63 27.38  
    45-65 33.48 36.51 28.33  
    65+ 13.09 20.58 27.24  
     
Lifestyle factors (diet, physical activity, smoking, and drinking)d  
Fruits and vegetablese    17.79(17.49) 17.94(11.13) 27.85/26.98 <0.001 
Beans  1.11(2.47) 1.07(1.63) 27.51/27.29 <0.001 
Whole grain bread  3.58(5.90) 3.96(3.86) 27.64/27.16 0.047 
Brown rice  0.72(2.23) 0.71(1.42) 27.94/26.84 0.004 
Red meat 2.41(3.60) 2.49(2.27) 26.95/28.08 <0.001 
Processed meat  1.68(3.01) 1.41(1.81) 27.01/28.17 <0.001 
Fried potatoes  1.56(3.54) 1.13(1.72) 27.00/27.86 0.062 
Sweetsf 5.81(10.39) 6.10(5.84) 27.60/27.22 0.284 
Sugar sweetened beveragesg 6.04(10.84) 3.14(6.34) 27.06/27.80 <0.001 
Moderate/vigorous physical activity 136.72(368.93) 201.12(321.98) 28.35/26.40 <0.001 
Strengthening exercise 0.63(2.11) 0.95(2.19) 27.96/25.77 <0.001 
Smoking status    <0.001 
    Current smoker 17.45 19.70 27.04  
    Former smoker 10.64 21.55 28.03  
    Never smoker 71.91 58.75 27.33  
Alcohol consumption   <0.001  
    Former drinker 14.78 14.10 29.46  
    Current infrequent drinker 18.11 17.05 28.63  
    Current light drinker 23.16 33.16 26.63  
    Current moderate drinker 5.54 10.96 25.65  
    Current heavy drinker 3.92 6.11 25.84  
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% in sample or mean (SD)a Covariates 
Blacks Whites 
Mean BMIb p-valuec 
Socioeconomic variables (education, poverty, occupation, and home ownership)  
Education (years of schooling completed)   <0.001 
    0-8 2.79 2.07 28.41  
    9-11 11.83 5.50 27.96  
    12 30.98 27.45 28.08  
    13-15 35.72 33.53 27.82  
    16+ 18.70 31.44 26.11  
Poverty status (Ratio of family income to poverty threshold) <0.001 
    <100% 25.99 9.39 28.43  
    100-199% 20.41 14.13 28.66  
    200-299% 15.22 13.75 27.49  
    300-399% 9.96 11.72 27.72  
    400-499% 4.16 9.04 27.36  
    500%+ 10.59 24.91 26.43  
    No income information 13.67 17.06 26.64  
Occupation    <0.001 
    Professional/managerial 12.48 19.88 27.11  
    Sales/clerical 25.67 24.54 27.51  
    Service  11.44 8.36 26.88  
    Craft and repair 2.63 1.98 28.23  
    Laborers 1.38 0.99 28.56  
    Other 1.20 0.41 26.59  
    Unemployed 11.14 4.30 28.07  
    Not in the labor force 34.07 39.53 27.47  
Home ownership    <0.001 
    Renter 51.00 23.05 27.86  
    Owners/purchaser 49.00 76.95 27.25  
a
 For continuous variables (i.e., frequency of consuming each food item per week, minutes of moderate/vigorous 
physical activity per week, and frequency of strengthening exercises per week), the mean and standard deviation of 
BMI is reported.  
b
 For continuous variables, the mean BMI for the category at or below the median and the category above the 
median, separated by a slash, are reported.  
c
 p-value for the bivariate association of BMI and each covariate. 
d
 The food item variables indicate frequency of consumption per week. The moderate/vigorous physical activity 
represents minutes per week. The strengthening exercises variable indicates frequency per week. 
e This food category includes fruit, 100% fruit juice, salad, and other vegetables. 
f
 This food category includes candy, cookie, donut, and ice cream. 
g
 This food category includes non-diet soda and fruit drink.  
 
 Table 1 also includes statistics pertaining to the bivariate relationship between BMI and 
covariates. Mean BMI of Black respondents was 30 kg/m2 and that of White respondents was 
26.9 kg/m2. BMI generally increased with age. Higher consumption of fruit and vegetables, 
beans, brown rice and lower consumption of red meat, processed meat, and sugar sweetened 
beverages were associated with lower BMI (p<0.001 for all associations, except for brown rice 
where p=0.004). Higher levels of moderate/vigorous PA, higher frequency of strengthening 
exercises, smoking, and current regular drinking were associated with lower BMI (p<0.001 for 
all associations). The bivariate results also showed that higher socioeconomic status was 
associated with lower BMI (p<0.001 for all associations). Those with the highest years of 
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education had the lowest BMI. Higher ratio of income to poverty threshold, and being a home 
owner/purchaser was associated with lower BMI. White collar occupation (i.e. 
professional/managerial, sales/clerical, and service) had the lowest BMI and laborers had the 
highest. 
 Table 2 provides the results of the regression of BMI on Black/White race, lifestyle 
factors, and socioeconomic variables in women. Model 1 shows that the age-adjusted mean of 
BMI was 2.98 kg/m2 greater in Blacks than in Whites. Model 2 shows that after controlling for 
lifestyle factors, the difference in the adjusted mean of BMI between Blacks and Whites was 
attenuated to 2.61 kg/m2. We also examined an alternative Model 2 where socioeconomic 
variables, instead of lifestyle factors, were added to Model 1. In this alternative model, the BMI 
difference between Blacks and Whites was 2.47 kg/m2. Finally, in Model 3 both lifestyle and 
socioeconomic variables were simultaneously added to the equation. The difference in the 
adjusted mean of BMI between non-Hispanic Black and non-Hispanic White women was further 
reduced to 2.17 kg/m2, which represented a reduction of 27.2% from the age-adjusted difference 
in Model 1. 
Table 2. Regression of BMI on race, lifestyle factors, and socioeconomic variablesa 
(n=9,491; 2,188 Blacks and 7,303 Whites) 











Race  <0.001   <0.001   <0.001 
    Black 2.98   2.61   2.21  
    White 0   0   0  
         
Lifestyle factors (diet, physical activity, smoking, and 
drinking)b 
     
Fruit and vegetables    -0.02 <0.001  -0.02 <0.001 
Beans    -0.08 0.054  -0.10 0.009 
Whole grain bread    0.02 0.350  0.01 0.375 
Brown rice    -0.07 0.230  -0.06 0.298 
Red meat    0.18 <0.001  0.16 <0.001 
Processed meat    0.03 0.385  0.04 0.306 
Fried potatoes    0.01 0.797  0.02 0.514 
Sweets     -0.03 0.025  -0.02 0.060 
Sugar sweetened beverages    0.03 0.015  0.03 0.012 
Moderate vigorous physical activity    -0.01 <0.001  -0.01 <0.001 
Strengthening exercise    -0.15 <0.001  -0.13 <0.001 
Smoking status     <0.001   0.001 
    Current smokers    0   0  
    Former smoker    1.56   1.96  
    Never smokers    0.58   1.23  
Alcohol consumption     <0.001   <0.001 
    Never    0   0  
    Former    1.75   1.51  
    Infrequent    1.20   1.01  
    Light    -0.33   -0.26  
    Moderate    -1.42   -1.27  
    Heavy    -1.30   -1.09  
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Table 2. continued 













Socioeconomic variables (education, poverty, occupation, and home ownership)    
Education (years of schooling completed)     <0.001 
    0-8       0  
    9-11       0.59  
    12       1.28  
    13-15       1.13  
    16+       1.38  
Poverty status (Ratio of family income to poverty 
threshold) 
     <0.001 
    <100%       0  
    100-199%       1.14  
    200-299%       1.50  
    300-399%       0.56  
    400-499%       0.66  
    500%+       0.72  
    No income information       -0.20  
Occupation        <0.001 
    Professional/managerial       0  
    Sales/clerical       -0.42  
    Service        -0.91  
    Craft and repair       -0.77  
    Laborers       0.63  
    Other       -1.29  
    Unemployed       0.14  
    Not in the labor force       -0.64  
Adjusted R2 0.052   0.079   0.110  
a Model 1 adjusts for race and age. Model 2 adjusts for race, age, and lifestyle factors. Model 3 adjusts for race, age, 
lifestyle factors, and socioeconomic variables.  
b
 The food item variables indicate frequency of consumption per week. The moderate/vigorous physical activity 
represents minutes per week. The strengthening exercises variable indicates frequency per week. 
 
 Furthermore, adjusted results in Model 3 show that a higher frequency of consumption of 
fruits and vegetables (p<0.001) and beans (p=0.009) was associated with lower BMI, and a 
higher frequency of consumption of red meat (p<0.001) and sugar sweetened beverages 
(p=0.012) was associated with higher BMI. More moderate/vigorous PA (p<0.001) and 
strengthening exercises (p<0.001), being a smoker (p=0.001), and being a regular drinker 
(p<0.001) were associated with lower BMI, as was the case in the bivariate results. The adjusted 
effect of education, ratio of income to poverty threshold, and occupation was similar to bivariate 
findings, which indicate that higher SES is associated with lower BMI (p<0.001 for all 
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DISCUSSION 
 Using national data, we estimated that about 27.2% of the difference between the BMI of 
non-Hispanic Black and White women in the United States can be attributed to lifestyle factors 
such as diet, PA, smoking, and drinking and socioeconomic variables such as education, income, 
and occupation. Consistent with previous literature, our results showed that higher consumption 
of fruit/vegetables, lower consumption of red meat,11,12 more PA,13,14 smoking,16 regular 
drinking,17 and higher socioeconomic status were associated with lower BMI.6,8,20,21  
 A major strength of our study was the use of a large nationally representative sample with 
a high response rate and a data collection based on in-person home interviews. Our study had 
some possible limitations, predominantly in relation to the measurement of variables, which were 
all self-reported. People who are overweight or obese are more likely than others to 
underestimate their weight and overestimate their height.37 Thus, given that non-Hispanic Black 
women have a higher objectively measured BMI than non-Hispanic White women,1 it might be 
argued that the self-reported BMI difference observed in this study may actually be an 
underestimation of the actual difference. However, non-Hispanic Black women are more likely 
than non-Hispanic White women to report a larger ideal body type,38 indicate that their partners 
prefer larger bodies,38 and be less influenced by thin images on television.39 This implies that 
non-Hispanic Black women are less likely to underreport their weight than what otherwise would 
be expected. In effect, there may be little difference in the underestimation of BMI based on 
reported weight and height between the two groups. Previous research also provides no evidence 
of differential underreporting of weight by race/ethnicity or socioeconomic status.8 Furthermore, 
because the focus of this research was not on point estimates of BMI but on the association of 
Black/White race with BMI, uniform underestimation across races is not likely to affect 
estimates of the regression coefficients.  
 In order to assess dietary behaviors, we used screener measures rather than more 
comprehensive diet assessment such as 24-hour dietary recalls.  Screener measures, which record 
the frequency of intake of a limited number of food groups, tend to underestimate dietary 
intake.40 Furthermore, there is evidence that obese people underreport their dietary intake and the 
underreporting maybe the greatest for high carbohydrate and high fat foods.41  Finally, 
information on the amount of consumption of each food item was not available. Not only the 
type of food but also the amount consumed can contribute to the total intake of calories and 
variations in BMI and this was not assessed.   
 Our measure of PA only relates to activity performed during leisure time. It is likely that 
some individuals perform notable amounts of PA at their jobs. By including broad occupational 
categories in our analyses, to some extent we have controlled for work-related PA.  
 Due to possible random and systematic measurement error, we might have 
underestimated the contribution of lifestyle factors and socioeconomic variables to BMI 
difference in non-Hispanic Black and White women. However, even with the best possible 
measures, it is likely that a substantial amount of the observed BMI difference would remain 
unexplained by lifestyle factors and socioeconomic variables. Future research should address the 
contribution of other important predictors of BMI. The effect of psychosocial correlates of 
obesity such as stress, major life events, and discrimination need to be investigated. Research 
should also examine the effect on race differences in BMI of obesogenic factors at the 
community, environment and policy levels such as availability of healthy foods, access to PA 
facilities, food prices, and policies creating environments that promote physical activities and 
healthy eating.  
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CONCLUSION 
 We have unraveled some of the possible causes of the BMI inequality between non-
Hispanic Black and White women. We have shown that lifestyle and socioeconomic factors 
account for about a quarter of this inequality. The study highlights the continued need for the 
development of culturally appropriate interventions involving promotion of healthful eating and 
increased PA at multiple levels (e.g., individual, environment, and policy) to tackle the enigmatic 
problem of obesity that disproportionately affects Black women. While developing targeted or 
tailored interventions, we can also concurrently explore social policies that ameliorate 
socioeconomic inequalities between the races and thereby can help reduce the current BMI 
inequality among non-Hispanic Black and White women. From this perspective, social policies 
should be regarded as health policies.  
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